that the acid-base relations of the central nervous system have a profound effect on many of its functions. In most of the studies concerned with evaluating these relations, cerebrospinal fluid was sampled; its composition was assumed to be a reflection of the external milieu of the brain. Only recently has the ionic composition, including acid-base relations, of the cerebral interstitial fluid come under direct scrutiny (3, 10) ; evidence is accumulating that this fluid, in the steady state, indeed closely resembles the fluid which surrounds the organ. The intracellular acidity and buffering power of the central neurons and glial elements are still a matter of uncertainty.
This information must be obtained by indirect means, since direct intracellular measurement of H ion concentration of the brain cells is not yet possible. The CO2 method, which had given useful results in other tissues, has been applied to the brain for this purpose. By determining total CO2 content of a brain sample obtained at a particular CO2 tension, and making assumptions about size and acidity of the extracellular compartment, the intracellular fraction of CO:! can be calculated.
When Each animal was enclosed in a Z-liter glass cylinder through which a flow of 70 % Y&O -30% 02 at a rate of 3.5 liters/min was maintained. Fluothanc was added at an initial concentration of 0.5 %; this was raised to 1.5 % over a period of a few minutes. When the rat was unconscious (about 8 min after start), he was removed from the cylinder and tracheotomy and bilateral kidney ligation were carried out while he continued to breathe the same gas mixture. Gallamine was then injected and the animal connected to the respiratory pump and ventilated with 70 o/(, NZO without fluothane.
Total period of fluothane breathing did not exceed 20 min. At CO? tensions between 84 and 183, NZO concentration was reduced to 60 % in order to maintain arterial PO:! in excess of 100 mm Hg. While at CO? tensions over 20, mean arterial blood presc sure rcrnaincd stable above 120 mm Hg; at lower tensions four of the eight animals had labile blood pressure, which could be maintained at levels over 100 nun Hg only by periodic cutaneous stimulation.
Either before or immediately after start of artificial ventilation, 0.05 IN of '"C-labeled DMO (SA 7.8-8 mc! mmolc) dissolved in 0.4 ml of saline was injected into a 1Cg vein. In *a few experiments the injection was made intrapcritoncally; in a few others 25 mg of carrier DMO were added to the injection fluid. Since the data from these rats were in 110 way different from those of the main group, the results ha1.e been pooled. Sin$e values for blood pH and Pcoe were assigned to cach'rat by averaging the last two or three measurements.
After the last blood sample had been measured, 0.4-0.5 ml of arterial blood was collected in a small heparinized tube and overlaid with mineral oil. The plasma was separated, weighed, diluted with 2 ml HZO, and stored.
Immediately after the last sample the rat was decapitated, the skull opened, and three 30-to 100~rng samples of the cerebral hemispheres were taken. The lightly blot ted saniples were weighed to the nearest 0.01 Ing, and again after drying for 24 hr (room temperature, 2 cm Hg). After addition of 4 ml HgO, they wcrc ground, and 0.5 ml of the suspension was pipetted into vials containing-15 ml of the scintillation mixture used previously, and counted (15). Quenching of the suspension was identical with that of water. Diluted plasma (0.5 ml) was simultaneously counted. Calculations. Corrected counts per minute were expressed per gram of brain water or plasma water. Plasma water content was taken as 0.950 g/ml, plasma density as 1.023 ( 1). The results of the three brain samples from each study were averaged, since they never differed by more than 5 %. lated pHi to the estimated parameters.
The effect of the size of the extracellular compartment has been discussed before ( 15) : a larger compartment leads to a lower derived pHi, more so at low than high Pco~. This can be seen again in Fig. 3 ( 14) on 2 1 unancsthetized rats breathing room air (Pcoa 38.5, pH 7.47). If a system such as blood or blood plus interstitial fluid is closed except with regard to COZ, the relation between the logarithm of its PCO~ and pH will be nearly linear ( 19). The marked deviation from linearity shown in Fig. 1 is compatable with the entry of fixed acid at low Pco~. It is well known that such a process involving the tissue release of lactic and other acids takes place in a number of species including the rat (5). As an additional factor the removal of some cations from the extracellular space at low Pcoz cannot be ruled out. If the "ideal" to be only 1.4 ( 12), while with nitrous oxide-$ oxygen it was in excess of 2.0 and varied with CO2 tension / / / (7). The authors thought that this difference might at least in part be explained by the barbiturates' suppression of the increase in brain lactic and pyruvic acid production with hypocapnea.
However, cerebral levels of these acids out that in our studies the anesthetic dose was considerably less than that used by these previous workers. in vivo and of a group of 35 rats studied by Kjallquist and co-workers in vitro are only 0.17 and 0.30, respectively (2).
(7). These animals, similarly anesthetized with nitrous The logarithmic plot of total cortical CO2 against tissue oxide-oxygen, were exposed to various COT tensions for PcoZ, which is nearly linear, has a slope of 0.662 at Pco2 = 46 nearly the same length of time (45 min) as those studied by (Fig. 6) . me (70 min); the brain was then frozen in vivo, and the Figure 7 shows about the relative quantity of bulk CSF in the mass, two sets of calculations were carried out, assuming either no bulk fluid or 9X, almost certainly an exaggerated figure based on dog data ( 16). In both cases interstitial fluid was taken as equal to CSF, the composition of which was derived from measurements by the same workers (7) on some of the same rats (see Table 1 ). In addition, a third calculation was carried out on the assumptions of interstitial fluid being a capillary ultrafiltrate and bulk CSF occupying 6 % of supratentorial mass. The results are shown in Fig. 8 
